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Creation of the Adams-DeWeese inferior vena
cava clip
James T. Adams, MD, and James A. DeWeese, MD, Rochester, NY
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Adams-DeWeese clip for partial interruption of the inferior
vena cava stemmed from the experimental part of a study that
we presented at a meeting of the Society for Vascular Surgery
in 1964.1 For a period of time after the clip was fashioned in
1966, until the intraluminal filter approach to vein interrup-
tion evolved, it was the most frequently used devise for inter-
rupting the inferior vena cava in the treatment of venous
thromboembolic disease.
Pulmonary embolism had always been considered the
bane of surgeons, and clinical and autopsy studies had shown
that the vast majority (75%-90%) of emboli arose from sites of
thrombosis in the pelvic or lower extremity veins.2,3 Although
venous thrombosis could usually be treated successfully with
anticoagulants, in some patients anticoagulation was contra-
indicated, and in others embolism occurred even when anti-
coagulation was adequate. For these individuals, John
Homans, in 1944, recommended ligation of the inferior vena
cava in order to prevent embolism or recurrent, perhaps fatal,
embolism.4 Subsequently vein ligation at this level became a
frequently performed and likely life saving operation.
Although ligation of the inferior vena cava was effective in
preventing pulmonary embolism, the operation was not with-
out undesirable sequelae. In an occasional patient, the sudden
decrease in venous return to the heart immediately after the
cava was ligated caused fatal cardiogenic shock, an event that
was more apt to occur in patients with borderline heart dis-
ease, which some of these patients had. Of concern also was
the ensuing chronic venous insufficiency in the lower limbs
that developed inmanypatients,which resulted in a significant
incidence of the postphlebitic syndrome. This syndrome,
characterized by persistent leg edema, pain, prominent vari-
cose veins, pigmentary skin changes, and ulceration of the
skin, developed in between 20% and 45%of patients following
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doi:10.1016/j.jvs.2011.03.247ava ligation.5,6 Although the syndrome was due mainly to
he pre-existing distal venous thrombosis, it was made worse
y the ensuing venous hypertension and the progression of
he thrombosis when venous flow was impeded. In order to
void the early and lessen the late sequelae of inferior vena cava
igation, a number of techniques were devised that partially
nterrupted the cava such that they would prevent fatal pul-
onary embolism without altering cava pressure or flow.
Pioneers in the field of partial interruption of the cava
ere DeWeese (Marion DeWeese, brother of James DeW-
ese) and Hunter (Fig 1A),7 who in 1958 reported on the
reation of a grid-harp filter across the cava using silk sutures
laced about 2 millimeters apart and tied in such a manner as
o not constrict the lumen; Spencer (Fig 1B),8 who in 1959
licated the cava with mattress sutures of silk placed 4 to 5
illimeters apart, which when tied partitioned it into chan-
els;Moretz et al (Fig 1C),9who, also in 1959, reportedusing
U-shaped lucite clip with smooth edges that had a gap of 3
o 4millimeters which narrowed the cava; andMiles et al (Fig
D),10 who in 1963 devised a U-shaped nylon clip with both
imbs serrated that compartmentalized the vein into channels
f about 3 to 4 millimeters in diameter each.
Since the experimental and early clinical results reported
sing each of these methods of partial interruption showed
hat they were all effective in preventing a fatal pulmonary
mbolus, we felt that a comparative evaluation of themethods
as indicated.
Five groups of adult mongrel dogs were studied. Opera-
ionswere performed under barbiturate anesthesia using asep-
ic technique, and the inferior vena cava exposed via an extra-
eritoneal flank incision. In the first group of five dogs, the
avawas ligated just below the right renal vein and in the other
our groups of 10 animals each, partial interruption was per-
ormed at the same level using one of the methods described
bove.
Each dog was evaluated by measurement of venous pres-
ures and flows, phlebograms, introduction of emboli
hrough a peripheral vein, and autopsy examination. Venous
ressure was recorded before and after interruption and then
t 3 and 6months bymeans of a water manometer connected
o an 18 gauge needle inserted into a lateral hind leg vein.
enous flow was determined before and after interruption by
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wave flow probe applied to the cava. At between 4 and 6
months, phlebograms were obtained to assess patency by
injecting a 75% hypaque solution into a peripheral leg vein.
Immediately prior to sacrificing the animals at 6 months, an
embolus was introduced through a polyethylene catheter in-
serted intoa femoral vein.Theemboluswaspreparedbyallowing
blood to clot in a thrombin coated tubing 20 cm long with an
internal diameter of 4mm.An embolus of this sizewe calculated
to be the smallest sized clot that had been shown to be
lethal.11 At autopsy, the heart, lungs, and inferior vena cava
were examined for evidence of embolism or thrombosis.
Following cava ligation, there was a prompt four- to
five-fold increase in distal venous pressure, and although the
pressure gradually fell during the period of study, in no dog
did it go to below twice the preligation pressure. Phlebograms
in all of these dogs showed thrombus extendingup to the level
of the ligature and extremely prominent collateral veins.
With one exception, all four methods of partial interrup-
tion resulted in little or no alteration in distal venous pressure
or flow, and in all of the animals that survived to 6 months,
phlebograms showed a patent interruption site and no venous
collaterals. One dog, with a smooth-edged clip, developed an
elevated pressure at 3months, and at autopsy it was noted that
the clip had migrated such that it angulated the cava, causing
it to thrombose. At autopsy on the dogs surviving to 6
Fig 1. Drawing of early methods of partial interruption of the
vena cava (descriptions in text).months, introduced emboli were found trapped at the inter- huption site in five of seven animalswith a grid-harp filter, in all
even dogs with a plicated cava, in eight of nine dogs with a
mooth edged clip, and in all eight dogswith a double serrated
lip.Clotwas found in branches of the pulmonary artery in the
hree dogs that had failed to trap the embolus but was not the
ause of the animal’s death.
We concluded from the study that all four methods of
artial vena cava interruption when applied correctly were
qually effective in preventing a fatal pulmonary embolus.
oreover, since they did not alter venous pressure or flow,
hey, theoretically, should not be expected to effect the inci-
ence or severity of the postphlebitic syndrome.
In comparing the four methods, we felt that the extra lumi-
al clips had certain advantages over the suture techniques. Both
uturemethodswere tedious to apply and requiredmobilization
f a long segment of vein. Moreover, they were unreliable in
reating apertures of suitable and uniform size.
By contrast, the extra luminal clips could be applied expe-
itiously, and narrowed or compartmentalized the cava to the
ppropriate size. An advantage of the smooth-edged clip was
ts ease of passage around the cava. Yet, as occurred in one of
ur dogs, it had the potential of migrating. The teeth of the
errated clip lessoned the possibility of migration and had the
dvantage of trapping smaller emboli, but also made passage
omewhat more difficult as well as having the potential of
ausing necrosis of the vein at the opposing points of approx-
mation. With the above considerations in mind, we decided
o incorporate the advantageous features of each clip.
The original clip we designed was constructed out of a 2
m thick sheet of Teflon andmeasured 35mm in length and
mm in width (Fig 2). We chose Teflon because it is durable
nd non-irritating to tissues, is heat- and antiseptic-resistant,
nd is flexible enough to be bent without breaking. The clip
ad a U-shape, one limb smooth and the other with serra-
ions, that when closed created apertures that were 4 mm in
ross section. When properly applied, it divided the vein into
hannels, whichwere each about 3mm in diameter. Fromour
nimal studies, we had found that channels of this size did not
lter venous pressure or flow and yet were able to trap the
mallest lethal-sized embolus.We left a small gap between the
eeth and the opposing smooth limb to prevent pressure upon
he wall of the vein sufficient to puncture or necrose it. A
-shaped ridge was created in the open end of the clip that
ermitted stable closure without overriding of the limbs.
pposing grooves on the outer side near the open end al-
owed for a suture tie to securely hold the limbs in place after
he clip was applied around the vein.
Initially, we had a local machinist fashion a steel dye that
as used to stamp out the clip. However, shortly after we
ublished a description of the clip in 1966,12 the Jobst Co.
Toledo, Ohio) agreed to manufacture and market it as the
dams-DeWeese Clip.
Early on, we made a fewmodifications in the clip, such as
treamlining its shape and lengthening it. We also drilled a
ole in each limb of the open end so that a suture tie passed
hrough the smooth limb could be used as a guide to pass the
lip behind the cava and then tied after passing it through the
ole in the serrated limb thus securing the clip in place (Fig 3).
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Volume 53, Number 6 Adams and DeWeese 1747In 1971, at a meeting of the Central Surgical Association,
we presented a comparative clinical study of our outcomes
with inferior vena cava ligation and partial interruption with
the Adams-DeWeese clip, which showed a clear benefit of
partial interruption.13 However, by that time partial interrup-
tion had already begun to replace cava ligation as the preferred
approach to venous interruption.
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